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GHYHORSPHQW RI %XLOGLQJ ,QIRUPDWLRQ 0RGHOOLQJ %,0 WRXWHG DV DQ ,7LQGXFHG SDUDGLJP VKLIW IRU WKH VHFWRU
$FFRUGLQJ WR6XFFDU >@%,0 UHSUHVHQWV DPHWKRGRORJ\ WRPDQDJH EXLOGLQJ GHVLJQ DQG SURMHFW GDWD LQ D GLJLWDO
IRUPDW WKURXJKRXW WKH EXLOGLQJV¶ OLIHF\FOH%,0 LV JHQHUDOO\ DSSOLHGZLWK WKH QRWLRQ RI GHFUHDVHG SURMHFW FRVWV




GDWH SURMHFW LQIRUPDWLRQ IURP DOO SDUWLFLSDQWV %\ H[WUDFWLQJ UHOHYDQW LQIRUPDWLRQ IURP D PRGHO WKLV FDQ EH











2.1. BIM in structural design 
%,0 SURPLVHV WR V\QFKURQLVH WKH GHVLJQ SURFHVV HVSHFLDOO\ DV D UHVXOW RI LQWHURSHUDELOLW\ /LQNLQJ%,0ZLWK






HQWLUH DQDO\WLFDOPRGHO LV VHQW WR D VWUXFWXUDO DQDO\VLV SDFNDJH$Q HQJLQHHU WKHQXSGDWHV WKH DQDO\WLFDOPRGHO DV
UHTXLUHG ZKLFK LQ GRLQJ VR XSGDWHV WKH SK\VLFDO PRGHO DQG DOHUWV WKH GHVLJQHU &RGH FKHFNLQJ FULWHULD DUH DOVR
DYDLODEOH LQVLGH WKH PDLQVWUHDP FRPPHUFLDO %,0 DXWKRULQJ WRROV HJ $XWRGHVN 5HYLW IRU PRVW PDMRU ZRUOG
VWDQGDUGV 6LQFH FRGH FKHFNV DQG GRFXPHQWDWLRQ XVH WKH SK\VLFDO VWUXFWXUDO PRGHO LQ WUDGLWLRQDO ZRUNIORZ WKH
GUDIWHU PXVW ZDLW IRU WKH VWUXFWXUDO HQJLQHHU WR FRPSOHWH WKH DQDO\WLFDO PRGHO DQDO\VLV EHIRUH SURFHHGLQJ %,0
DXWRPDWHVWKLVSURFHVVSURYLGLQJIRUDVPRRWKHUZRUNIORZ8SRQFRPSOHWLRQRIDQDO\VLVGHVLJQGRFXPHQWDWLRQLV
WKHQXSGDWHG WRUHIOHFW WKH ODWHVWGHVLJQDSURFHVVZKLFKLV UHSHDWHGIRUHYHU\ LWHUDWLRQRI WKHGHVLJQSURFHVV LQD
WUDGLWLRQDO ZRUNIORZ 7KLV SURFHVV IUDJPHQWDWLRQ LQ WHUPV RI GHVLJQ GRFXPHQWDWLRQ DQG VWUXFWXUDO DQDO\VLV
LQIRUPDWLRQLVDGGUHVVHGE\%,0ZKLFKKHOSVPDNHWKHSURFHVVVPRRWKHUWKURXJKDXWRPDWLFFRRUGLQDWLRQ
2.2. Material quantity takeoff using BIM 
%,0EDVHGTXDQWLW\WDNHRIIIRUFRVWDQDO\VLVLVRQO\ZRUWKZKLOHZKHQXVHGLQFRQMXQFWLRQZLWKULJRURXVXSWR
GDWH DQG ORFDWLRQ VSHFLILF PDWHULDO FRVW LQIRUPDWLRQ 7KLV LQIRUPDWLRQ ZDV XVHG E\ $NEDUQH]KDG HW DO >@ WR
FDOFXODWH DGHVLJQFRVWE\H[WUDFWLQJTXDQWLWLHV IURP WKH%,0GDWDEDVHDQGPXOWLSO\LQJE\ WKHGHILQHGXQLWSULFH
3URYLVLRQV IRU FRQVWUXFWLRQ GHPROLWLRQ DVVHPEO\ GLVDVVHPEO\ WUDQVSRUWDWLRQ DQG WKH OLNH ZHUH HVWLPDWHG
DXWRPDWLFDOO\ IURP WKH VL]H RIZRUN UHTXLUHGPXOWLSOLHG E\ UHVSHFWLYH XQLW FRVW IDFWRUV$ VLPLODU VWXG\ZDV SXW
IRUZDUG E\ )X HW DO >@ZKR GHYHORSHG DQ ,)& EDVHG OLIHF\FOH FRVWLQJ WRRO WR HYDOXDWH GHVLJQ RSWLRQV'XH WR
DXWRPDWLRQ%,0 RIIHUV JUHDW DGYDQWDJHV RYHU WUDGLWLRQDO FRVW HVWLPDWLQJ SURFHGXUHVZKLOH H[HUWLQJ VLJQLILFDQWO\
OHVV HIIRUW >@ 1RQHWKHOHVV OLWHUDWXUH RQ %,0EDVHG PDWHULDO TXDQWLW\ WDNHRII LV VFDUFH PRVW OLNHO\ GXH WR
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XQGHUXWLOLVDWLRQRIWKHIHDWXUH7KLVFRXOGDOVREHGXHWRWKHODFNRINQRZOHGJHVKDULQJLQSULYDWHHQWHUSULVHZKLFK
ZRXOGGHOLYHUDFRQVLGHUDEOHHGJHWRDQ\RQHZKRPDVWHUVWKHSURFHVV>@
2.3. Level of development (LOD) 
/2'KDVWKHDELOLW\WRUHVROYHDQLVVXHZKLFKVWHPVIURP%,0PDWHULDOTXDQWLW\WDNHRII±DWZKDWSRLQWVKRXOG
WKHSURFHVVEH LPSOHPHQWHG",WDFWVDVDVWDQGDUGLVDWLRQZKLFKHQVXUHV WKHGHVLJQFRVW LVFDOFXODWHGDW WKHFRUUHFW
WLPH $ %,0 PRGHO E\ LWV YHU\ QDWXUH LPSOLHV DQ H[DFW TXDQWLW\ ZKHWKHU LW LV LQWHQGHG WR EH RU QRW 7KLV LV




















LQ IDFW GLIIHUHQW/HYHO RI GHWDLO LV TXLWH OLWHUDOO\ DPHDVXUH RI KRZPXFKGHWDLO LV LQFOXGHG LQ DPRGHO HOHPHQW
ZKHUHDV/HYHORI'HYHORSPHQWLVWKHOHYHORIWKRXJKWWKDWKDVEHHQSXWLQWRDQHOHPHQWRUWKHGHJUHHWRZKLFKXVHUV
































:KLOH WKH$,$ GRFXPHQWV VHW RXW WKH VWDQGDUG SUDFWLFHV WKH\ GR QRW SURYLGH VSHFLILF LQIRUPDWLRQ RQ KRZ WR






















±PDWHULDO LQIRUPDWLRQ IURP D%,0PRGHO DQG FRVW LQIRUPDWLRQ IURP DQ H[WHUQDO GDWDEDVH VHH )LJXUH  &RVW
LQIRUPDWLRQLQFOXGHVSURYLVLRQVIRUPDWHULDOODERURYHUKHDGVWUDQVSRUWDQGSURILW7KHHGLWLRQRIRawlinsons 
Australian Construction Handbook ZDV XVHG IRU WKLV SXUSRVH ZKHUHE\ D GDWDEDVH ZDV FUHDWHG IRU DV PDQ\
IRUHVHHDEOH FRPPHUFLDO PXOWLVWRUH\ EXLOGLQJ GHVLJQV XVLQJ %ULVEDQH $XVWUDOLD DV DQ DUELWUDU\ EDVH ORFDWLRQ
&RQYHUVLRQ IDFWRUV DUH DYDLODEOH LQ WKH JXLGH IRU RWKHU ORFDWLRQV >@ 7R LQFRUSRUDWH WKH /2' FRQFHSW WKHUH
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
)LJ&RVWHVWLPDWLRQIUDPHZRUN




LQWR DQ LQGXVWU\ VWDQGDUG IRU PDWHULDO TXDQWLW\ WDNHRII XQGHU WKH FRQWH[W RI WKLV VWXG\ ,Q RUGHU WR VLPSOLI\ WKH
IUDPHZRUN DQGPDNH LW PRUH DFFHVVLEOH IRU XVHUV LW ZDV SUXGHQW WR HQVXUH WKDW RQO\ WKH EDVLF $XWRGHVN 5HYLW
VRIWZDUHLVUHTXLUHG%\HOLPLQDWLRQWKHRQO\RSWLRQZDVWRXVHVFKHGXOHVIURPLQVLGH5HYLWUHIHUUHGWRKHQFHIRUWK

































 0DVVPRGHOWRLOOXVWUDWHWKHFRQFHSWXDOEXLOGLQJIRRWSULQW 0DVV PRGHO WR LOOXVWUDWH WKH FRQFHSWXDO EXLOGLQJ
IRRWSULQW
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 6SHFLILF HOHPHQW PRGHOOLQJ VL]HV ORFDWLRQV DQG RULHQWDWLRQV DQG
FRQFUHWH VWUHQJWKV 7KH IROORZLQJ DUH not UHTXLUHG WR EH PRGHOOHG
KRZHYHUPD\EHGHILQHGZLWKQRWHVUHLQIRUFHPHQWSRVWWHQVLRQSURILOHV
DQGVWUDQGORFDWLRQVSHQHWUDWLRQVIRU0(3VHUYLFHVILQLVKHVDQGVRIRUWK
6SHFLILF HOHPHQW PRGHOOLQJ VL]HV ORFDWLRQV DQG
RULHQWDWLRQVDQGPDWHULDOSURSHUWLHV7KHIROORZLQJDUH
not UHTXLUHG WR EHPRGHOOHG KRZHYHUPD\EHGHILQHG
ZLWK QRWHV FRQQHFWLRQ GHWDLOV ILQLVKHV SDLQWLQJ
JDOYDQLVLQJ
 $OO UHLQIRUFHPHQW VKRXOG EH PRGHOOHG LQFOXGLQJ SRVWWHQVLRQ GHWDLOLQJ
3HQHWUDWLRQVVXUIDFHILQLVKHVDQGFDPEHUVKRXOGDOVREHPRGHOOHG





UHTXLUHG WRPDWFK FRVW DQGPDWHULDO LQIRUPDWLRQ WRJHWKHU%DVLFDOO\ LW QHHGV WR UHDG WKH%,0REMHFW GHVFULSWLRQV
WKHQ ORRN DW FRVW REMHFW GHVFULSWLRQV DQG VHOHFW WKH EHVW PDWFK $ EHVW PDWFK LV UHTXLUHG DV WKH QDWXUH RI WKH




7KH JHQHUDO GHWDLOV RI WKH PDWHULDO LQIRUPDWLRQ FRVW LQIRUPDWLRQ DQG PDWFKLQJ WHFKQLTXH KDYH QRZ EHHQ
LQWURGXFHGDQGVR LW IROORZV WKDW WKH IUDPHZRUNPXVW WKHQKDQGOH WKH LQIRUPDWLRQ WR\LHOGDGHVLJQFRVW7KLV LV
EDVHGRQDYHU\VLPSOHDQGIXQGDPHQWDOHTXDWLRQ

ൌሺሻൈሺሻ      

&OHDUO\ WKHUHPXVW EH FRQVLVWHQF\ RI XQLWV IRU WKLV HTXDWLRQ WR KROG WUXH:LWK WKH HOHPHQW FRVW GHULYHG WKH
SURFHVVLVFRPSOHWHGIRUDOOHOHPHQWVLQD%,0PRGHODQGWKHQVXPPHGWR\LHOGDWGHVLJQFRVWIRUWKH/2'
3.2. LOD cost estimation 
/2'SOD\VDVWDQGDUGLVDWLRQUROHLQWKHIUDPHZRUNKRZHYHULWDOVRDOORZVIRUXVHIXODQDO\WLFDOLQIRUPDWLRQWREH




,QRUGHU WRPDNHFRPSDULVRQVEHWZHHQGLIIHUHQWGHVLJQFRVWFXUYHV IRUGLIIHUHQW VWUXFWXUHV VRPH IRUPRIGDWD
















LQ VHSDUDWH DQDO\VLV DQG VR \LHOG VHSDUDWH '&0 FXUYHV ,W LV IRU WKHVH UHDVRQV WKDW GHVLJQ FRVW LV PRVW KHDYLO\
LQIOXHQFHG LQ HDUO\ GHVLJQ VWDJHV DQG VR LW LV QRW UHDVRQDEOH WR SORW D'&0FXUYH DJDLQVW/2'7KH FXUYHV DUH
SORWWHGDJDLQVWDQHZYDULDEOHUHODWLYHHIIRUWZKLFKLVGHILQHGLQDVLPLODUPDQQHUWRUHODWLYHFRVW

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ܴ݈݁ܽݐ݅ݒ݁݂݂݁݋ݎݐ ൌ ஼௨௠௨௟௔௧௜௩௘௘௙௙௢௥௧௧௢௦௣௘௖௜௙௜௖௅ை஽
௅ை஽ସ଴଴௘௙௙௢௥௧













DQG LW LV UHODWLYHO\ VDIH WRDVVXPH WKDW WKH UDWLRRI WLPH VSHQW IRU HDFK/2'ZRXOGEH VLPLODUEHWZHHQXVHUV WKH
RYHUDOOLPSDFWLVQHJOLJLEOHIRUHVWLPDWLQJSXUSRVHV














WKH  VWRUH\ RIILFH VWUXFWXUHV &DVHV ,,, WR9 XVH D SRZHU UHJUHVVLRQ DQDO\VLV 7KLV UHIOHFWV WKH DVSHFW WKDW IRU
GLIIHUHQWW\SHVRIVWUXFWXUHVWKHGHVLJQFRVWFXUYHFDQKDYHDGLIIHUHQWVKDSHDQGVRDGLIIHUHQWUHJUHVVLRQDQDO\VLV
IXQFWLRQ LV UHTXLUHG WR EHVW ILW WKH GDWD$SSO\LQJ WKLV SURFHVV WRPDQ\RWKHU VWUXFWXUHV RI WKH VDPH W\SHVZRXOG




Case I: Five storey reinforced concrete 
/blockwork office. 

Case II: Six storey reinforced concrete/ 
blockwork apartments. 

Cases III, IV and V: Sixteen storey 
reinforced concrete office buildings with 6m, 
8m and 10m shear wall lengths, respecitvely. 
)LJ&DVHVWXGLHV




7KH WZR IXQFWLRQV GHULYHG IRU WKH &DVH , DQG ,, VWUXFWXUHV SUHGLFW /2'  UHODWLYH FRVWV RI  DQG 






















RI D VWUXFWXUDO HQJLQHHU WRPLQLPLVH FRVWV RI RQO\ WKH VWUXFWXUDO V\VWHP 7KH FDOFXODWLRQ ZDV DOVR EDVHG RQ WKH
PDWHULDOSULFHGDWDIRUWKHFLW\RI%ULVEDQH$XVWUDOLD$VVXFKWKHRXWSXWGHVLJQYDOXHVKRXOGEHVHHQDVRQO\DQ
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GHVLJQV LQ WKH FKDQJLQJ JOREDO FOLPDWHZKHUH VXVWDLQDEOH GHVLJQ LV EHFRPLQJ D FULWLFDO HOHPHQW RI SURMHFWV WKH
IUDPHZRUNFDQEH IXUWKHUDSSOLHG WRHQYLURQPHQWDO LPSDFWDVVHVVPHQW7KHHQYLURQPHQWDO IRRWSULQWRIDEXLOGLQJ
FDQEHTXDQWLILHGLQWHUPVRIHPERGLHGHQHUJ\DQGFDUERQDQGLIDGDWDEDVHFDQEHPDGHWRTXDQWLI\HDFKRIWKHVH
ZLWKUHVSHFWWRHDFKVWUXFWXUDOHOHPHQWDFDUERQGDWDEDVHFDQEHFRQVWUXFWHGDQDORJRXVWRWKHFRVWGDWDEDVH7KLV









RSWLRQV ,Q SUDFWLFDO LPSOHPHQWDWLRQ WKLV ZLOO DOORZ IRU DQ HQKDQFHG LQWHUDFWLYH GHVLJQ SURFHVV EHWZHHQ DOO
VWDNHKROGHU SDUWLHV UHVXOWLQJ LQ PRUH HIILFLHQW DQG HFRQRPLF VROXWLRQV 7KH JHQHUDO DSSURDFK WDNHQ E\ WKH
IUDPHZRUN ZDV WR H[WUDFW PDWHULDO LQIRUPDWLRQ IURP %,0 DQG WKHQ SURYLGH DQ DOJRULWKP WR IX]]\ PDWFK %,0
REMHFWVZLWKFRVWGDWD0XOWLSO\LQJERWKGDWDVHWVWRJHWKHUDIWHUDVVHVVLQJIRUFRUUHFWXQLWVDOORZHGIRUDWRWDOGHVLJQ
FRVW WR EH PDGH %\ XVLQJ WKH /2' FRQFHSW HFRQRPLF LQIRUPDWLRQ FRXOG EH GHWHUPLQHG RYHU WKH WHPSRUDO
GLPHQVLRQ:KLOH RQO\ D IHZ VWUXFWXUHVZHUH WHVWHG LQ WKLV VWXG\ LW LV HQYLVDJHG WKDW HPSLULFDO UHODWLRQVZLOO EH
GHULYHGIRUFHUWDLQVWUXFWXUHW\SHV7KLVZLOOJLYHIUDPHZRUNXVHUVDEHQFKPDUNWRDVVHVVWKHHFRQRPLFSHUIRUPDQFH
RI D VWUXFWXUDO GHVLJQ)XUWKHUPRUH LWZLOOJLYH DQ LQGLFDWLRQRIZKHUH WKHGHVLJQ FRVW LV OLNHO\ WRKHDG DQGKRZ
PXFKWKHGHVLJQQHHGVWREHUHILQHGWRJHWWKHUH)XUWKHUWHVWLQJRIWKHIUDPHZRUNLVUHTXLUHGWRHQVXUHWKHDSSURDFK
LV YDOLG LQ D JUHDWHU VHOHFWLRQ RI GHVLJQ DOWHUQDWLYHV :LWK IXWXUH LQGXVWU\ FROODERUDWLRQ DQG GHYHORSPHQW LW LV
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>@)X&.D\D6.DJLRJORX0	$RXDG*
7KHGHYHORSPHQWRIDQ,)&EDVHGOLIHF\FOHFRVWLQJSURWRW\SHWRROIRUEXLOGLQJ
FRQVWUXFWLRQDQGPDLQWHQDQFH
&RQVWUXFWLRQ,QQRYDWLRQ
>@3LVKGDG%R]RUJL30RJKDGGDP(+	.DUDVXOX<
$GYDQFLQJ7DUJHW3ULFHDQG7DUJHW9DOXH'HVLJQ3URFHVVLQ,3'8VLQJ%,0
DQG5LVN6KDULQJ$SSURDFKHV
SDSHUSUHVHQWHGWRWK$6&$QQXDO,QWHUQDWLRQ&RQIHUHQFH3URFHHGLQJV
>@0RQWHLUR$	0DUWLQV-3
$VXUYH\RQPRGHOLQJJXLGHOLQHVIRUTXDQWLW\WDNHRIIRULHQWHG%,0EDVHGGHVLJQ
$XWRPDWLRQLQ
&RQVWUXFWLRQ
>@5HLQKDUGW-%HGULFN-,NHUG:9DQGH]DQGH-'HOODULD5.DUDNDV00HUULILHOG'&LFKRQVNL:)LONLQV%)UDQFLV'	
/DZVRQ$%,0)RUXP0RGHO'HYHORSPHQW6SHFLILFDWLRQ
>@%HGULFN-2UJDQL]LQJWKH'HYHORSPHQWRID%XLOGLQJ,QIRUPDWLRQ0RGHO7KH$PHULFDQ,QVWLWXWHRI$UFKLWHFWV
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